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ABSTRACT : PROBLEM TO BE SOLVED: To ensure a smooth rotation irrespective of kinds of lublicant 
contained polymer to be filled by forming coating of solid lubricant at least on the inner 
circumferential surface of an outer ring and the outer circumferential surface of an inner 
ring and the surface of rolling bodies. 

SOLUTION: A ball bearing 1 is assembled in its bearing by a conventional method, then, 
after degreasing and washing steps are performed, coating 5 composed of solid lublicant 
is formed on the inner circumferential surface of an outer ring 2, the outer circumferential 
surface of an inner ring 3, and the surface of a ball 4, and lublicant contained polymer 6 is 
filled in a space defined by the rings 2, 3 and the ball 4. As the solid lublicant 
polytetraf luoroethylene, graphite fluoride, or the like is for example used, through there is 
no special limitation to the selection while as the lublicant contained polymer 6 those 
composed of thermoplastic resin such as polyethylene, grease and lublicant are for 
example used, through there is no special limitation to the selection. With this constitution, 
the outer ring 2, the inner ring 3 and the ball 4 are not in contact with each other, and 
coating 5 prevents the intrusion of worn powder of lublicant polymer 6 into the gap 
therebetween, which worn powder is gradually separated by one rotation of the ball 
bearing 1 to contribut lublication. Accordingly, the smooth ball rotation is ensured with low 
torque over a long period of time from the initial stage of operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lubricant content polymer restoration anti-friction bearing characterized by the thing of said 
anti-friction bearing for which the coat of a solid lubricant is formed in the inner skin of an outer ring of 
spiral wound gasket, the family peripheral face, and the front face of a rolling element at least in anti- 
friction bearing which comes to fill up a lubricant content polymer in the space formed with an outer 
ring of spiral wound gasket, an inner ring of spiral wound gasket, and a rolling element. 
[Claim 2] The manufacture approach of lubricant content polymer restoration anti-friction bearing which 
is filled up with a lubricant content polymer in the space which forms anti-friction bearing in the inner 
skin of an outer ring of spiral wound gasket, and a family peripheral face list, forms the coat of a solid 
lubricant on the surface of a rolling element at least after assembly, and is subsequently formed with an 
outer ring of spiral wound gasket, an inner ring of spiral wound gasket, and a rolling element, and is 
characterized by making it solidify. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to anti-friction bearing filled up with the lubricant content 

polymer, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Generally, the space between the outer ring of spiral wound gasket of anti- 
friction bearing, an inner ring of spiral wound gasket, and a rolling element is filled up with a lubricating 
oil or grease in order to give lubricity. However, these lubricating oils and grease are surely sealed with 
the seal plate etc., in order to disperse during a bearing revolution since it is the matter of the shape of a 
liquid or a semisolid, or to prevent fluidizing. For this reason, it was difficult for small special bearing to 
use these lubricant and grease. 

[0003] Then, being filled up with the lubricant content polymer (plastics grease) to which filling up the 
space between the outer ring of spiral wound gasket of bearing, an inner ring of spiral wound gasket, and 
a rolling element with the polymer containing lubricant is proposed, for example, it becomes JP,63- 
23239,B from grease and polyethylene in the space which consists of the outer ring of spiral wound 
gasket, inner ring of spiral wound gasket, and rolling element of bearing is indicated. In this lubricant 
content polymer restoration anti-friction bearing, the grease which is the lubrication component which 
the lubricant content polymer incorporated to that interior with the revolution of bearing is released 
gradually, and the lubrication over a long period of time is maintained, however, in this lubricant content 
polymer restoration anti-friction bearing When it fills up with a lubricant content polymer so that the 
space between an outer ring of spiral wound gasket and an inner ring of spiral wound gasket may be 
especially filled altogether except for the space which a rolling element occupies, The lubricant content 
polymer checked the revolution of a rolling element, and the wear powder of a lubricant content 
polymer generated with the revolution of bearing entered the clearance between a rolling element, an 
inner ring of spiral wound gasket, and an outer ring of spiral wound gasket, and there was the so-called 
thing [ that are attached, and cause a phenomenon, or the whole bearing vibrates / bite, and /, and the 
function as bearing falls greatly ]. Moreover, the temperature rise of bearing might be caused in 
connection with it. 

[0004] In order to solve such a problem, in JP,8-3 12652, A, it has proposed avoiding the direct contact to 
a lubricant content polymer and a rolling element by forming the coat of the lubrication component of a 
lubricant content polymer between a cage and a rolling element. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there were the following problems also in anti- 
friction bearing in which the coat of the lubrication component of said lubricant content polymer was 
formed. That is, although it is usually filled up with a lubricant content polymer in the space formed 
with an outer ring of spiral wound gasket, an inner ring of spiral wound gasket, and a rolling element, it 
solidifies and it is obtained, when solidifying a non-calcinated lubricant content polymer in that case, it 
is necessary to carry out lubricant content polymer restoration anti-friction bearing more than the 
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melting point of the thermoplastics (for example, polyethylene) which constitutes a lubricant content 
polymer, and it needs to dissolve a non-calcinated lubricant content polymer. However, at the time of 
this fusion, resin and lubricant will be dissolved and resin is in the condition of being the easiest to 
incorporate other components. Therefore, in such the condition, it will be incorporated by this fused 
resin, and possibility that it will solidify to it as a lubricant content polymer contacts a rolling element 
becomes high, a revolution of a rolling element is restrained by it, and the case where the torque 
reduction effectiveness by the coat of a lubrication component is seldom demonstrated comes also out of 
the lubrication component formed by front faces, such as a rolling element. 

[0006] Then, this invention aims at offering lubricant content polymer restoration anti-friction bearing 
which can maintain a smooth revolution regardless of the class of lubricant content polymer for the 
purpose of solving the above-mentioned trouble, and providing a list with the manufacture approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
characterized by the thing of said anti-friction bearing for which the coat of a solid lubricant is formed in 
the inner skin of an outer ring of spiral wound gasket, the family peripheral face, and the front face of a 
rolling element at least in anti-friction bearing which comes to fill up a lubricant content polymer in the 
space formed with an outer ring of spiral wound gasket, an inner ring of spiral wound gasket, and a 
rolling element. Moreover, in order to attain the same object, this invention is filled up with a lubricant 
content polymer in the space which anti-friction bearing is formed in the inner skin of an outer ring of 
spiral wound gasket, and a family peripheral face list, it forms the coat of a solid lubricant on the surface 
of a rolling element at least after assembly, and is subsequently formed with an outer ring of spiral 
wound gasket, an inner ring of spiral wound gasket, and a rolling element, and is characterized by 
making it solidify. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. Drawing 1 is the important section sectional view showing the ball bearing which is 1 
operation gestalt of lubricant content polymer restoration anti-friction bearing concerning this invention. 
It fills up with the lubricant content polymer 6 in the space in which a ball bearing 1 is formed with the 
outer ring of spiral wound gasket 2, the inner ring of spiral wound gasket 3, and ball 4 with which the 
coat 5 which consists of a solid lubricant is formed by the inner skin of an outer ring of spiral wound 
gasket 2, and the peripheral face list of an inner ring of spiral wound gasket 3 on the front face of the 
ball 4 which is a rolling element, and these solid lubricant coat 5 was formed further so that it may be 
illustrated. Therefore, contacting an outer ring of spiral wound gasket 2 and inner-ring-of-spiral-wound- 
gasket 3 list of the lubricant content polymer 6 a ball 4 and directly by existence of the solid lubricant 
coat 5 is lost, and it does not check the revolution of ball 4 grade. Moreover, since the solid lubricant 
coat 5 is formed also in the clearance between a ball 4, an outer ring of spiral wound gasket 2, and an 
inner ring of spiral wound gasket 3, it prevents that the wear powder of the lubricant polymer 6 enters 
these clearances. Furthermore, it separates gradually with the revolution of a ball bearing 1, and 
contributes to lubrication, and the solid lubricant coat 5 raises the lubricity especially in the early stages 
of operation. Even after the solid lubricant coat 5 exfoliates in that case, the clearance which 
corresponds between the lubricant content polymer 6 and the configuration part of a ball bearing 1 at the 
thickness of the time of membrane formation of the solid lubricant coat 5 is maintained, and the 
lubricant content polymer 6 and the configuration part of a ball bearing 1 do not contact directly. 
Moreover, the lubricant content polymer 6 releases gradually the lubrication component incorporated to 
the interior with the revolution of a ball bearing 1, and maintains the lubrication over a long period of 
time. Thus, a smooth revolution can be made to perform to a ball bearing 1 with rear-spring-supporter 
low torque from the early stages of operation at a long period of time, when the solid lubricant coat 5 
intervenes between the lubricant content polymer 6 and the configuration part of a ball bearing 1. 
[0009] 0.1 micrometers - 100 micrometers of thickness of the solid lubricant coat 5 are 0.1 micrometers 
- 30 micrometers preferably. The operation to which the thickness of the solid lubricant coat 5 prevents 
contact to the lubricant content polymer 6, an outer ring of spiral wound gasket 2, an inner ring of spiral 
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wound gasket 3, and a ball 4 in less than 0.1 micrometers, and the lubrication action which a solid 
lubricant originally has in a list are not fully discovered. On the other hand, in the case of the thickness 
which exceeds 100 micrometers, the wear powder of the lubricant content polymer 6 becomes easy to 
enter said clearance. 

[0010] Although especially the solid lubricant that can be used by this invention is not restricted, 
especially the PTFE and graphite fluoride with which ****** becomes large by there being 
polytetrafluoroethylene (PTFE), MoS2, graphite, N-lauroyl L-lysine, h-BN, graphite, etc. fluoride, and 
forming membranes also in it are suitable. Moreover, what distributed these solid lubricants on the 
occasion of membrane formation in dispersion media (specifically a perfluoro pentane, a perfluoro 
hexane, etc.), such as water, a xylene, mineral SUPIRIDDO, isopropyl alcohol, toluene, butyl acetate, a 
methanol, ethylene glycol, and low-boiling point perfluorocarbon, is used. In addition, if the ease of 
membrane formation is taken into consideration, as a dispersion medium, the boiling point is suitable for 
a thing 70 degrees C or less in this. As an example of the dispersion liquid of a solid lubricant, it is WS2 
of Kitamura's PTFE dispersion-liquid KD series, the h-BN (+ organic binder) dispersion-liquid-HOWAI 
tee series of ODEKKU, and Japanese Lubricant. Dispersion-liquid (+ acrylic organic integrated agent) 
tongue MIKKUBONDOA etc. can be mentioned. 

[001 1] As a lubricant content polymer, although there is especially no limit, what hardens or constructs 
a bridge with the heat what specifically consists of thermoplastics, and grease and lubricating oils, such 
as polyethylene, is mentioned, and it is indifferent from diallyl phthalate, polyurethane, poly 
norbornene, etc. and grease and a lubricating oil can be used. 

[0012] After the above-mentioned ball bearing 1 assembles bearing by the usual approach and carries 
out cleaning washing, it forms the solid lubricant coat 5 and consists of processes which subsequently 
fill up with and solidify the lubricant content polymer 6. Formation of the solid lubricant coat 5 is 
performed by evaporating the dispersion medium of suspension, after immersing a ball bearing 1 in the 
suspension distributed to the dispersion medium which described the above-mentioned solid lubricant 
above or spraying this suspension on the front face of a ball 4 at the inner skin of an outer ring of spiral 
wound gasket 2, and the peripheral face list of an inner ring of spiral wound gasket 3. In that case, it 
carries out by adjusting the concentration of suspension, the mean particle diameter of a solid lubricant, 
immersion, or fuel-spray time amount so that it may become the thickness which the thickness of the 
solid lubricant coat 5 described above. 

[0013] After forming the solid lubricant coat 5, it is filled up with the lubricant content polymer 6 of the 
shape of the gel which comes to knead the above-mentioned resin and a lubrication component, or a 
paste in the space formed with the outer ring of spiral wound gasket 2, the inner ring of spiral wound 
gasket 3, and ball 4 of a ball bearing 1, and subsequently it heats the whole ball bearing, a polymer is 
solidified in said space, and it is made to hold in a ball bearing 1. Temperature, heating time, etc. at this 
time change with classes of polymer, and are chosen suitably. Although there is especially no limit in 
the approach filled up with the lubricant content polymer 6, the injection molding machine of a 
publication can be suitably used, for example for JP,8-309793,A. Then, the ball bearing which cooled 
naturally and was filled up with the lubricant content polymer is obtained. 

[0014] Lubricant content polymer restoration anti-friction bearing of this invention is applicable also to 
the self-aligning roller bearing 1 1 as shown in drawing 2 other than the ball bearing 1 shown in drawing 
1 . When this self-aligning roller bearing 1 1 is a rolling element, it has the structure where 14 can be 
aligned, and it has the structure where it can align as the whole bearing, in connection with it. if it 
explains concretely — this self-aligning roller bearing 1 1 - between an inner ring of spiral wound gasket 
13 and outer rings of spiral wound gasket 12 - two trains — and the cage 17 constituted by one 
apparatus in 14 at the slack [ which has been alternately arranged in the direction of a path ] type time - 
holding - further - between a cage 17 and inner rings of spiral wound gasket 13 - time - 14 - showing 
around - a floating guide ring - 18 - this - it arranges cage 17 and in the shape of a said alignment, 
and is constituted. Moreover, the solid lubricant coat 15 is formed by the front face of 14 and a floating 
guide ring 18 at the peripheral face of an inner ring of spiral wound gasket 13, the inner skin of an outer 
ring of spiral wound gasket 12, and the time, and the gap between the inner end face of 14 and a floating 
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guide ring 18 is filled up with the lubricant content polymer 16, respectively at the gap between the 
outer edge surfaces of 14, and the time at the dead air space and the inner ring of spiral wound gasket 13 
which exist further between an inner ring of spiral wound gasket 13 and an outer ring of spiral wound 
gasket 12, and the time. 

[0015] In the above-mentioned self- aligning roller bearing 1 1, the inner end face of a roller 14 carries 
out sliding contact to a floating guide ring 18, and lifting of bearing torque and the temperature rise of 
bearing happen. However, in this invention, since the solid lubricant coat 15 is formed by the roller 14 
and the front face of a floating guide ring 18, this contact resistance is reduced and lifting of bearing 
torque and the temperature rise of bearing can be controlled effectively. 
[0016] 

[Example] Hereafter, this invention is clarified more according to an example. However, this invention 
is not limited to this example. 

(An example and example of a comparison) It was immersed in PTFE suspension [Kitamura:KD-400AS 
(the diameter of a PTFE centriole: 0.3 -micrometer, PTFE concentration: 10%, and dispersion- 
medium:perfluoro pentane)] after cleaning washing, the self-aligning roller bearing (bearing number: 
2231 1) shown in drawing 2 was seasoned naturally after that, and the coat of PTFE was formed. 
Thickness was 1-5 micrometers. Subsequently, the building envelope of the bearing formed in JP,8- 
309793,A using the injection molding machine for oil impregnation polymer shaping of a publication 
with the floating guide ring at an outer ring of spiral wound gasket, an inner ring of spiral wound gasket, 
and the time was filled up with the thing of the following combination as a lubricant content polymer. 
Lubricant content polymer member: High density polyethylene 20wt% ultra high molecular weight 
polyethylene 5wt% polyethylene wax 5wt% mineral oil It was filled up with the above-mentioned 
lubricant content polymer member, without forming the coat of PTFE in the above-mentioned self- 
aligning roller bearing for 70wt% and a comparison. 

[0017] About each self-aligning roller bearing obtained by the above actuation, the drum test 
(N=800rpm, Fr=280kgf) was performed, and outer-ring-of-spiral-wound-gasket outer-diameter 
temperature and bearing torque were measured. A result is shown in a table 1 . 
[0018] 
[A table 1] 











A 6 


6 2 


fftg h )\> 9 (kgf • cm) 


1 6 


6 4 



[0019] Since the coat of PTFE is formed in the front face of a rolling element, a family peripheral face, 
and the inner skin of an outer ring of spiral wound gasket in the bearing of an example so that clearly 
from the result of a table 1, it turns out that the part and lubricant content polymer of bearing do not 
contact directly, bearing torque becomes small compared with the bearing of the example of a 
comparison, and the temperature rise of bearing is also low suppressed by it. Moreover, since the coat of 
PTFE is formed also on the surface of the floating guide ring, the lubrication between the inner end 
faces of the rolling element with which the coat of PTFE is similarly formed is maintained at stability, 
and is considered that this has also led to reduction of bearing torque. 
[0020] 

[Effect of the Invention] Since the coat of a solid lubricant (is formed in the front face of a rolling 
element etc. the inner skin side of an outer ring of spiral wound gasket the family peripheral face side) at 
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least for each part of bearing according to this invention as explained above, the lubrication action of a 
solid lubricant is added to becoming equivalent to the clearance being formed between lubricant content 
polymers with each part of bearing by the thickness of this coat, and coincidence. Therefore, friction 
between about each part of the poor revolution of the bearing depended for the wear powder of a 
lubricant content polymer biting and attaching, and a lubricant content polymer and bearing also 
decreases, torque lifting and the temperature rise of bearing are also suppressed to the minimum, and the 
revolution of smooth ****** can be maintained with low torque. Moreover, the lubrication stabilized to 
the lubricant released gradually by it and coincidence from a lubricant content polymer is also 
maintained. Moreover, it can produce also in the manufacture approach, without being able to form a 
solid lubricant coat by easy processing of leaving the suspension containing a solid lubricant after 
coating, and causing trouble to especially a routing, before being filled up with a lubricant content 
polymer. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Lubricant content polymer restoration anti-friction bearing characterized by the thing of said 
anti-friction bearing for which the coat of a solid lubricant is formed in the inner skin of an outer ring of 
spiral wound gasket, the family peripheral face, and the front face of a rolling element at least in anti- 
friction bearing which comes to fill up a lubricant content polymer in the space formed with an outer 
ring of spiral wound gasket, an inner ring of spiral wound gasket, and a rolling element. 
[Claim 2] Lubricant content polymer restoration anti-friction bearing according to claim 1 characterized 
by the thickness of the coat of a solid lubricant being 0.1-100 micrometers. 
[Claim 3] Lubricant content polymer restoration anti-friction bearing according to claim 1 or 2 
characterized by a solid lubricant being polytetrafluoroethylene, MoS2, graphite, N-lauroyl L-lysine, h- 
BN, or graphite fluoride. 

[Claim 4] The manufacture approach of lubricant content polymer restoration anti-friction bearing which 
is filled up with a lubricant content polymer in the space which forms anti-friction bearing in the inner 
skin of an outer ring of spiral wound gasket, and a family peripheral face list, forms the coat of a solid 
lubricant on the surface of a rolling element at least after assembly, and is subsequently formed with an 
outer ring of spiral wound gasket, an inner ring of spiral wound gasket, and a rolling element, and is 
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characterized by making it solidify. 

[Claim 5] The manufacture approach of lubricant content polymer restoration anti-friction bearing 
according to claim 4 characterized by evaporating the dispersion medium of suspension and forming 
after bearing is immersed in the suspension which distributed polytetrafluoroethylene, MoS2, graphite, 
N-lauroyl L-lysine, h-BN, or graphite fluoride for the coat of a solid lubricant to the dispersion medium, 
or after spraying said suspension on a rolling-element front face at the inner skin of an outer ring of 
spiral wound gasket, and a family peripheral face list. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/4/2004 



Page 2 of 2 




[Translation done.] 
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